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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide constitution 
which is possible of control so that an excessive 
current may not flow to a converter for level 
conversion, in a power unit which controls the drive of 
a motor by converting the level of input DC voltage. 
SOLUTION: The power unit, which controls the drive 
of motor generators MG1 and MG2, is equipped with 
a battery 10 which generates input voltage Vb, a 
converter 110 which converts the input voltage Vb 
into motor operation voltage Vm, according to a 
voltage command Vmr, a smoothing capacitor 120 
which keeps the motor operation voltage Vm, 
inverters 131 and 132 which receive the motor 
operation voltage Vm and control the drive of motor 
generators MG1 and MG2, according to a torque command Tref, and a controller 15 which 
generates the voltage command Vmr and the torque command Tref. The controller 15 
makes the torque command Tref smaller than essentially requested torque at need so that 
the sum of the motor power consumption and the variation of the power accumulated in 
the smoothing capacitor 120 geared to the rise of the motor operation voltage Vm may not 
exceed the output limitation power of the converter 1 10 at power running operation of the 
motor generator. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the power unit which carries out drive control of the motor, 
DC power supply, 

The converter which changes the 1st direct current voltage from said DC power supply into the 2nd 
direct current voltage according to an electrical-potential-difference command value, and is 
outputted between the 1 st and 2nd power-source lines, 

The charge storage section which was connected between said 1st and 2nd power- source lines and in 
which charge and discharge are possible, 

The motorised control section which changes said motor into the power which carries out drive 
control according to a driving force command value in response to said 2nd direct current voltage 
between said 1st and 2nd power-source lines, 

The power unit equipped with the control unit which adjusts said drive command value at the time of 
the powering movement of said motor so that the sum of the power consumption in said motor 
corresponding to said drive command value and the variation of the are recording power in said 
charge storage section according to change of said 2nd direct current voltage may become smaller 
than the output power limiting value of said converter. 
[Claim 2] 

Said electrical-potential-difference command value is a power unit according to claim 1 
independently decided to be said drive command value according to the rotational frequency and the 
driving force demanded of said motor. 
[Claim 3] 

Said DC power supply can be charged, 

At the time of regeneration actuation of said motor, said motorised control section changes the 
generated output in said motor into said 2nd direct current voltage according to said electrical- 
potential-difference command value, and outputs it between said 1st and 2nd power-source lines, 
At the time of regeneration actuation of said motor, said converter changes said 2nd output voltage 
into said 1st electrical potential difference, and charges said DC power supply, 
Said control unit is a power unit according to claim 1 which adjusts said electrical-potential- 
difference command value in the time of regeneration actuation of said motor if needed based on the 
relation between the variation of the generated output in said motor, and the are recording power in 
said charge storage section according to change of said 2nd direct current voltage, and the input 
power limiting value to said converter. 
[Claim 4] 

It is the power unit according to claim 3 adjusted if needed by said control unit at the time of 
regeneration actuation of said motor after said electrical-potential-difference command value is 
decided in primary according to the rotational frequency and the driving force demanded of said 
motor. 
[Claim 5] 

Said control unit is a power unit according to claim 3 which forbids descent of said electrical- 
potential-difference command value when the generated output in said motor exceeds the input 
power limiting value to said said converter at the time of regeneration actuation of said motor. 



http://www4.ipdl.ncipi.go.jp/cgi-bi 7/14/2006 



JP,2005-210779,A [CLAIMS] 



Page 2 of 2 



[Claim 6] 

Said control unit is a power unit according to claim 3 with which the variation of are recording 
power according to change of said 2nd direct current voltage in said charge storage section restricts 
the amount of descent of said electrical -potential-difference command value in the time of 
regeneration actuation of said motor so that it may be balanced with the generated output in the input 
power limiting value and said motor to said said converter when the generated output in said motor 
is smaller than the input power limiting value to said said converter. 
[Claim 7] 

Said control unit is a power unit given in any 1 term of claims 1-6 which computes the variation of 
said are recording power based on said electrical-potential-difference command value. 
[Claim 8] 

Said control unit is a power unit given in any 1 term of claims 1 -6 which computes the variation of 
said are recording power based on the detection value of said 2nd direct current voltage. 
[Claim 9] 

A power unit given in any 1 term of claims 1-8, 

With said power unit, it is prepared as said motor by which drive control is carried out, and has the 
AC motor which can drive at least one wheel, 

Said converter is formed as a pressure-up converter which can make said 2nd electrical potential 
difference higher than said 1st electrical potential difference, 

Said motorised control section is an automobile containing the inverter which performs power 
conversion between the alternating voltage which carries out drive control of said the 2nd direct 
current voltage and said AC motor. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the automobile in which the power unit and it which carry out drive control 
of the motor with the level conversion of input direct current voltage are carried more specifically 
about a power unit. 
[Background of the Invention] 
[0002] 

Recently, the attention with big hybrid car (Hybrid Vehicle) and electric vehicle (Electric Vehicle) 
which built the motor (motor) into the driving gear as an automobile which considered the 
environment is attracted. And a part of hybrid car is put in practical use. In the hybrid car of some 
types, since it is efficient and a motor is driven, the level-conversion function of direct current 
voltage in which it was inputted into the power unit which carries out drive control of the motor is 
given, and the configuration which enabled accommodation of the applied voltage for motorised (it 
is also hereafter called "motor operating voltage") according to the operating state (a rotational 
frequency, torque, etc.) of a motor is adopted. Efficient- ization of a motor is attained by power loss 
reduction accompanying a miniaturization and high-pressure-izing of the dc-battery as direct current 
voltage supply by giving a pressure-up function and making motor operating voltage especially, 
higher than input direct current voltage. 
[0003] 

For example, the configuration which carries out the pressure up of the direct current voltage from 

the dc-battery which consisted of rechargeable batteries by the pressure-up converter, generates 

motor operating voltage, changes the motor operating voltage concerned into alternating voltage 

with an inverter, and carries out drive control of the AC motor for a wheel drive (motor) is indicated 

by JP,2003-244801,A (patent reference 1). With this configuration, it becomes possible by setting up 

the pressure-up ratio in a pressure-up converter according to a motor condition to carry out efficient 

operation of the motor. 

[Patent reference 1] JP,2003-244801,A 

[Patent reference 2] JP,2000-68573,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0004] 

However, with the above-mentioned configuration, as shown also in the patent reference 1, it is 
necessary to form the smoothing capacitor for stabilizing motor operating voltage in the output side 
of a converter which performs the level conversion of input voltage. For this reason, if motor 
operating voltage is changed according to the operating state of a motor, the maintenance electrical 
potential difference of a smoothing capacitor will change, and that are recording power (P=C-V 2/2) 
will also change. 
[0005] 

Therefore, when the rise of motor operating voltage is directed according to the rise of a rotational 
frequency and torque at the time of the powering movement of a motor, in the process which the are 
recording power of a smoothing capacitor increases in connection with this, a converter will supply 
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not only the power used in a motor but the are recording power increment in a smoothing capacitor. 
Consequently, there is a possibility that the output power of a converter may become excessive. 
[0006] 

Especially, the serviceability of the dc-battery which is a source of input voltage is larger than the 
capacity of the switching device which constitutes a converter, and when the output power from a 
converter is restricted by the capacity (current capacity) of the switching element which constitutes a 
converter, there is a possibility of a switching element being destroyed by the above-mentioned 
phenomenon and causing hard failure. 
[0007] 

On the contrary, if motor operating voltage is dropped according to descent of a rotational frequency 
and torque when a motor performs regenerative-braking actuation and revives power from a motor to 
a dc-battery side, it will be revived to a converter also about the are recording power decrement not 
only in the regeneration power from a motor but a smoothing capacitor. Consequently, the passage 
current of the switching device which constitutes a converter becomes large, and there is a possibility 
of causing the same phenomenon. 
[0008] 

Made in order that this invention may solve such a trouble, the purpose of this invention is offering 
the automobile equipped with a controllable configuration and such a power unit so that an excessive 
current's might not flow to the converter for the level conversion concerned in the power unit which 
carries out the level conversion of the input direct current voltage, and carries out drive control of the 
motor. 

[Means for Solving the Problem] 
[0009] 

The power unit by this invention is a power unit which carries out drive control of the motor, and is 
equipped with DC power supply, a converter, the charge storage section, a motorised control section, 
and a control unit. A converter changes the 1 st direct current voltage from DC power supply into the 
2nd direct current voltage according to an electrical-potential-difference command value, and 
outputs it between the 1st and 2nd power-source lines. Charge and discharge are possible for the 
charge storage section, and it is connected between the 1st and 2nd power-source lines. A motorised 
control section changes a motor into the power which carries out drive control according to a driving 
force command value in response to the 2nd direct current voltage between the 1st and 2nd power- 
source lines. At the time of the powering movement of a motor, a control unit adjusts a drive 
command value so that the sum with the variation of the power consumption in the motor 
corresponding to a drive command value and the are recording power in the charge storage section 
according to change of the 2nd direct current voltage may become smaller than the output power 
limiting value of a converter. 
[0010] 

Preferably, an electrical-potential-difference command value is independently decided to be a drive 
command value according to the rotational frequency and the driving force demanded of a motor. 
[0011] 

DC power supply can be charged preferably. Moreover, a motorised control section The generated 
output in a motor is changed into the 2nd direct current voltage according to an electrical-potential- 
difference command value at the time of regeneration actuation of a motor, and it outputs between 
the 1st and 2nd power- source lines. A converter The 2nd output voltage is changed into the 1st 
electrical potential difference at the time of regeneration actuation of a motor, and DC power supply 
are charged. A control unit In the time of regeneration actuation of a motor, an electrical-potential- 
difference command value is adjusted if needed based on the relation between the variation of the 
generated output in a motor, and the are recording power in the charge storage section according to 
change of the 2nd direct current voltage, and the input power limiting value to a converter. 
[0012] 

Still more preferably, at the time of regeneration actuation of a motor, after an electrical-potential- 
difference command value is decided in primary according to the rotational frequency and the 
driving force demanded of a motor, it is adjusted by the control unit if needed. 
[0013] 
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Or still more preferably, a control device forbids descent of an electrical-potential-difference 
command value, when the generated output in a motor exceeds the input power limiting value to a 
converter at the time of regeneration actuation of a motor. 
[0014] 

Furthermore, preferably, in the time of regeneration actuation of a motor, when the generated output 
in a motor is smaller than the input power limiting value to a converter, a control device restricts the 
amount of descent of an electrical-potential-difference command value so that the variation of are 
recording power according to change of the 2nd direct current voltage in the charge storage section 
may be balanced with the generated output in the input power limiting value and the motor to a 
converter. 
[0015] 

Preferably, a control unit computes the variation of are recording power based on an electrical- 
potential-difference command value. Or a control unit computes the variation of are recording power 
preferably based on the detection value of the 2nd direct current voltage. 
[0016] 

With a power unit given in any 1 term of claims 1-8, and a power unit, the automobile by this 
invention is formed as a motor by which drive control is carried out, and is equipped with the AC 
motor which can drive at least one wheel. A converter is formed as a pressure-up converter which 
can make the 2nd electrical potential difference higher than the 1st electrical potential difference, 
and a motorised control section contains the inverter which performs power conversion between the 
alternating voltage which carries out drive control of the 2nd direct current voltage and AC motor. 
[Effect of the Invention] 
[0017] 

In the power unit by this invention, at the time of the powering movement of a motor, a drive 
command value is adjusted so that the output power of a converter may not become excessive, taking 
change of the are recording power of the charge storage section according to change of the 2nd direct 
current voltage (motor operating voltage) according to an electrical-potential-difference command 
value into consideration, and the power consumption in a motor may be controlled if needed. 
[0018] 

Therefore, in the configuration which is adjustable by the converter about the supply voltage (motor 
operating voltage) to a motorised control section (inverter), the overcurrent in a converter can be 
prevented and component protection can be aimed at. A motor efficiency can be raised by deciding 
the electrical-potential-difference command value of the 2nd direct current voltage (motor operating 
voltage) especially according to the rotational frequency and demand torque of a motor. 
[0019] 

Furthermore, after taking change of the are recording power of the charge storage section into 
consideration so that the input power to a converter may not become excessive at the time of 
regeneration actuation of a motor, an electrical-potential-difference command value is adjusted if 
needed so that pressure lowering of the 2nd direct current voltage (motor operating voltage) may be 
restricted. Therefore, the overcurrent in a converter can be prevented and component protection can 
be aimed at. 

Efficient-ization of a motor can be attained in the range which does not exceed the input power 
limiting value to a converter by restricting the amount of descent of an electrical-potential-difference 
command value especially based on the comparison with the generated output in a motor, and the 
input power limiting value to a converter. 
[0020] 

In addition, a control operation load is mitigable by computing change of the are recording power of 

the charge storage section based on an electrical-potential-difference command value. 

[0021] 

Moreover, control precision can be improved by computing change of the are recording power of the 

charge storage section based on the detection value of the 2nd direct current voltage. 

[0022] 

In the configuration which the automobile by this invention arranges the converter in which a 
pressure up is possible, and enables efficient actuation-ization of the AC motor concerned by making 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/14/2006 



JP,2005-210779,A [DETAILED DESCRIPTION] 



Page 4 of 12 



adjustable input voltage (the 2nd direct current voltage) of the inverter which carries out drive 
control of the AC motor for a wheel drive At the time of the powering movement of an AC motor, a 
drive command value can be adjusted so that the output power of a converter may not become 
excessive, taking change of the are recording power of the charge storage section according to 
change of the 2nd direct current voltage according to an electrical-potential-difference command 
value into consideration, and the power consumption in a motor may be controlled if needed. 
Thereby, the overcurrent in a converter can be prevented and component protection can be aimed at. 
[0023] 

Moreover, without restricting the regeneration power of an AC motor also at the time of regeneration 
actuation of an AC motor, and reducing a brake force at it, the overcurrent in a converter can be 
prevented and component protection can be aimed at. 
[Best Mode of Carrying Out the Invention] 
[0024] 

It explains to a detail, referring to a drawing about the gestalt of operation of this invention below. In 
addition, about the same or the considerable part in drawing, the same sign is attached and the 
explanation is not repeated. 
[0025] 

Drawing 1 is a block diagram explaining the configuration of the automobile equipped with the 

power unit according to this invention. 

[0026] 

With reference to drawing 1 , the hybrid car 100 by this invention is equipped with a dc-battery 10, 
ECU (Electronic Control Unit) 15 and PCU (Power Control Unit)20, the power output unit 30, a 
differential gear (Differential Gear) 40, front wheels SOL and 50R, rear wheels 60L and 60R, front 
seats 70L and 70R, and a rear seat 80. 
[0027] 

A dc-battery 10 is charged with the direct current voltage from PCU20 while it consists of 
rechargeable batteries, such as for example, nickel hydrogen or a lithium ion, and supplies direct 
current voltage to PCU20. A dc-battery 10 is arranged at the back section of a rear seat 80, and is 
electrically connected with PCU20. PCU20 shows the power converter which is needed within a 
hybrid car 100 in the gross. 
[0028] 

The various sensor outputs 17 from the various sensors in which an operation situation and a car 
situation are shown are inputted into ECU15. A sensor output etc. is included in the various sensor 
outputs 17 whenever [ amount / which is detected by the position sensor arranged at the accelerator 
pedal 35 / of accelerator treading in, or wheel speed ]. ECU15 performs various control about a 
hybrid car 100 integrative based on these inputted sensor outputs. 
[0029] 

The power output unit 30 contains the engine and motor generators MG1 and MG2 which are 
prepared as a source of wheel driving force. DG40 transmits the turning effort of front wheels SOL 
and 50R to the power output unit 30 while transmitting the power from the power output unit 30 to 
front wheels SOL and 5 OR. 
[0030] 

Thereby, the power output unit 30 transmits the power by the engine and/or motor generators MG1 
and MG2 to front wheels 50L and 50R through DG40, and drives front wheels SOL and 50R. 
Moreover, the power output unit 30 is generated on the turning effort of the motor generators MG1 
and MG2 by front wheels SOL and 50R, and supplies the generated power to PCU20. That is, motor 
generators MG1 and MG2 play a role of a "AC motor" which can drive at least one wheel. 
[0031] 

At the time of the powering movement of motor generators MG1 and MG2, PCU20 changes into 
alternating voltage the direct current voltage which carried out the pressure up, and carries out drive 
control of the motor generators MG1 and MG2 contained in the power output unit 30 while it carries 
out the pressure up of the direct current voltage from a dc-battery 10 according to control lead from 
ECU15. 
[0032] 
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Moreover, at the time of regeneration actuation of motor generators MG1 and MG2, PCU20 changes 
into direct current voltage the alternating voltage which motor generators MG1 and MG2 generated 
according to control lead from ECU15, and charges a dc-battery 10. 
[0033] 

Thus, the "power unit' 1 which carries out drive control of the motor generators MG1 and MG2 is 
constituted from a hybrid car 100 by a dc-battery 10 and the part which controls PCU20 of PCU20 
andECU15. 
[0034] 

Next, the configuration of the power unit by this invention is explained. 
[0035] 

With reference to drawing 2 , the configuration of the power unit by this invention is explained. 
[0036] 

The power unit by this invention is equipped with the dc-battery 10 equivalent to "DC power 
supply", the part ("PCU20" is only hereafter called also about the part concerned) about drive control 
of the motor generators MG1 and MG2 of PCUs20, and the part ("a control unit 15" is called 
hereafter) that controls PCU20 of ECUslS with reference to drawing 2 . 
[0037] 

PCU20 contains a converter 110, a smoothing capacitor 120, the motorised controller 131,132 
respectively corresponding to motor generators MG1 and MG2, and the converter / inverter control 
section 140. Since drive control of the motor generators MG1 and MG2 which are AC motors is 
carried out, a motorised controller is constituted from the gestalt of this operation by the inverter. 
Therefore, below, the motorised controller 131,132 is called an inverter 131,132. 
[0038] 

A control device 15 determines the demand torque Trq to the motor generators MG1 and MG2 in 
consideration of output allocation with an engine etc. based on the various sensor outputs 17. 
Furthermore, a control device 15 computes optimal motor operating voltage Vm** according to the 
operating state of motor generators MG1 and MG2. 
[0039] 

As shown in drawing 3 , optimal motor operating voltage Vm** for efficient-izing of motor 
generators MG1 and MG2 is determined based on the motor rotational frequency N and the demand 
torque Trq. When the demand torque Trq is equivalent, optimal motor operating voltage Vm** goes 
up, so that the motor rotational frequency N is high. Moreover, when the motor rotational frequency 
N is equivalent, optimal motor operating voltage Vm** becomes high, so that the demand torque Trq 
is large. 
[0040] 

A control unit 1 5 performs power balance control which explains the back to a detail based on the 
demand torque Trq and optimal motor operating voltage Vm**, and generates the electrical- 
potential-difference command value Vmr of the motor operating voltage Vm, and the torque 
command value Tref in motor generators MG1 and MG2. 
[0041] 

The electrical-potential-difference command value Vmr and the torque command value Tref are 
given to a converter / inverter control section 140. Furthermore, a control device 15 gives the 
recognition signal SMT which shows any motor generators MG1 and MG2 shall perform between a 
powering movement and regeneration actuation to a converter / inverter control section 140. 
[0042] 

A converter / inverter control section 140 generates the converter control signal Scnv which controls 
actuation of a converter 110 according to the electrical-potential-difference command value Vmr 
from a control device 15. Moreover, a converter / inverter control section 140 generates the inverter 
control signals Spwml and Spwm2 which control actuation of an inverter 131,132, respectively 
according to the torque command value Tref from a control device 15. 
[0043] 

Next, the example of a concrete configuration of PCU20 shown in drawing 2 and its actuation are 

explained using drawing 4 . 

[0044] 
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With reference to drawing 4 , the positive electrode and negative electrode of a dc-battery 10 are 

connected with the power-source wiring 101 and 102, respectively. 

[0045] 

A converter 110 contains a reactor 115, switching elements Ql and Q2, and diodes Dl and D2. 
[0046] 

Series connection of the switching elements Ql and Q2 is carried out among the power- source 
wiring 103 and 102. A reactor 115 is connected between the power-source wiring 101 and the 
connection node Nm of switching elements Ql and Q2. Between the collector/emitter of each 
switching elements Ql and Q2, the reverse juxtaposition diodes Dl and D2 are connected, 
respectively so that a current may be passed from an emitter side to a collector side. 
[0047] 

The gate control signals GS1 and GS2 equivalent to the converter control signal Scnv are given to 
the gate of switching elements Ql and Q2, respectively, the gate control signals GS1 and GS2 
concerned are answered, respectively, and turning on and off of switching elements Ql and Q2 is 
controlled. As a switching element in the gestalt of this operation, IGBT (Insulated Gate Bipolar 
Transistor) is applied, for example. 
[0048] 

A smoothing capacitor 120 is connected among the power-source wiring 103 and 102. 
[0049] 

An inverter 131 is a three phase inverter which consists of switching elements Q3-Q8 which 
constitute U phase arm 151, V phase arm 152, and W phase arm 153 which are connected to 
juxtaposition among the power-source wiring 103 and 102. Between the collector/emitter of each 
switching elements Q3-Q8, the reverse juxtaposition diodes D3-D8 are connected, respectively. 
[0050] 

The gate control signals GS3-GS8 equivalent to the inverter control signal Spwml are given to the 
gate of switching elements Q3-Q8, respectively, and switching elements Q3-Q8 answer the gate 
control signals GS3-GS8, and are turned on and off by the drive circuit part which is not illustrated. 
[0051] 

The midpoint of each phase arm of an inverter 131 is connected to each **** of each phase coil of 
the motor generator MG 1 which is the permanent magnet of a three phase. Common connection of 
the end of each phase coil is made at a midpoint. Furthermore, inside it is a three phase, at least, in a 
two phase, a current sensor 161,162 is formed and each phase current can be detected. 
[0052] 

An inverter 132 is the inverter 131 and the same three phase inverter which consist of switching 
element Q3**-Q8** and reverse juxtaposition diode D3**-D8**s. Gate control signal GS3** 
equivalent to the inverter control signal Spwm2 - GS8** are given to the gate of switching element 
Q3** - Q8**, respectively, and switching element Q3** - Q8** answers gate control signal GS3** - 
GS8**, and is turned on and off by the drive circuit part which is not illustrated. 
[0053] 

The midpoint of each phase arm of an inverter 132 is connected to each **** of each phase coil of a 
motor generator MG 2. Common connection is made at a midpoint, inside it is a three phase, in a two 
phase, current sensor 161** and 162** are prepared at least, and the end of each phase coil of a 
motor generator MG 2 can detect each phase current. 
[0054] 

In addition, the AC motor of arbitration can be applied as motor generators MG1 and MG2, without 
limiting a source resultant pulse number (three phase) and a format (permanent magnet motor). 
[0055] 

Next, actuation of the power unit at the time of the powering movement of motor generators MG1 

and MG2 is explained. 

[0056] 

A dc-battery 10 supplies the input voltage Vb equivalent to "the 1st direct current voltage' 1 among 

the power- source wiring 101 and 102. 

[0057] 

A converter 110 generates the motor operating voltage Vm which carries out the pressure up of the 
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input voltage Vb by the switching control of switching elements Ql and Q2, and is equivalent to "the 
2nd direct current voltage" in response to the input voltage Vb from a dc-battery 10 among the 
power-source wiring 101 and 102, and outputs it among the power- source wiring 103 and 102. That 
is, the power-source wiring 103 and 102 constitutes "the 1st power-source wiring" and "the 2nd 
power- source wiring", respectively. The pressure-up ratio (Vm/Vb) in a converter 1 10 is decided 
according to the "on" period ratio (duty ratio) of switching elements Ql and Q2. 
[0058] 

Therefore, a converter / inverter control section 140 determines the pressure-up ratio in a converter 
110 based on the electrical -potential-difference command value Vmr from a control device 1 5, and it 
generates the gate control signals GS1 and GS2 so that this pressure-up ratio may be realized. 
[0059] 

The smoothing capacitor 120 which is formed as the "charge storage section" and in which charge 
and discharge are possible carries out smooth [ of the motor operating voltage Vm outputted from 
the converter 110 among the power-source wiring 103 and 102 ]. 
[0060] 

An inverter 131,132 answers gate control signals GS3-GS8, and GS3** - GS8** in the motor 
operating voltage Vm between the power-source wiring 103 and 102, and is changed into the 
alternating voltage which drives motor generators MG1 and MG2. 
[0061] 

A converter / inverter control section 140 generates the inverter control signals Spwml and Spwm2 
according to the output value from various sensors so that the motor current which makes motor 
generators MG1 and MG2 produce the rotational frequency according to the torque and the target 
rotational frequency according to the torque command value Tref may flow to each phase. For 
example, gate control signals GS3-GS8, and GS3** - GS8** which are the inverter control signals 
Spwml and Spwm2 is the PWM signal wave generated according to the general control system. 
[0062] 

The voltage sensor output which detects the output value and the motor operating voltage Vm from 
output-value and current sensor 161,162,161** and 162** of motor generators MG1 and MG2 from 
a position sensor and a rate sensor is included in an output value from various sensors. 
[0063] 

On the other hand, at the time of regeneration actuation of motor generators MG1 and MG2, 
actuation of a power unit is controlled as follows. In addition, with the time of regeneration actuation 
of motor generators MG1 and MG2, it includes braking accompanying a regeneration generation of 
electrical energy when there is foot-brake actuation by the driver which drives a hybrid car 100, and 
carrying out car moderation (or acceleration), carrying out a regeneration generation of electrical 
energy in turning off an accelerator pedal during transit, although a foot brake is not operated. 
[0064] 

A converter / inverter control section 140 detects that the hybrid car 100 started regeneration 
actuation with the recognition signal SMT from ECU15. This is answered, and a converter / inverter 
control section 140 generates the inverter control signals Spwml and Spwm2 so that the alternating 
voltage generated by motor generators MG1 and MG2 may be changed into direct current voltage 
with an inverter 131,132. 
[0065] 

Thereby, an inverter 131,132 changes into the direct current voltage (namely, motor operating 
voltage Vm) according to the electrical-potential-difference command value Vmr the alternating 
voltage generated by motor generators MG1 and MG2, respectively, and outputs it among the 
power-source wiring 103 and 102. 
[0066] 

At the time of regeneration actuation, a converter / inverter control section 140 generates the 
converter control signal Scnv so that the pressure of the direct current voltage (motor operating 
voltage Vm) supplied from the inverter 131,132 may be lowered. That is, at the time of regeneration 
actuation, switching elements Ql and Q2 lower the pressure of the motor operating voltage Vm by 
answering, respectively and turning on and off to the gate control signals GS1 and GS2, and a 
converter 110 outputs direct current voltage Vb among the power- source wiring 101 and 102. A dc- 
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battery 10 is charged with the direct current voltage Vb from a converter 110. Thus, since a 
converter 110 can also lower the pressure of the motor operating voltage Vm to direct current 
voltage Vb, it has the function of a bidirectional converter. 
[0067] 

Although it is as having mentioned above about the basic actuation about drive control of the motor 
generator by the power unit, in the power unit by this invention, power balance control is performed 
in each at the time of the powering movement of a motor generator, and regeneration actuation, and 
overcurrent generating by the converter 1 10 is avoided. Power balance control can be performed as 
control data processing beforehand programmed by the control unit (ECU) 15 so that it may explain 
below. 
[0068] 

Drawing 5 is a flow chart explaining the power balance control by the control device at the time of a 

powering movement. 

[0069] 

With reference to drawing 5 , the demand torque Trq of motor generators MG1 and MG2 is 
computed according to the accelerator actuation by the operator etc. at the time of a powering 
movement (step S100). As shown in drawing 3 , optimal motor operating voltage Vm** is 
determined according to the demand torque Trq and the motor rotational frequency N which were 
computed. 
[0070] 

Control of the motor operating voltage Vm is performed independently of the flow chart shown in 
drawing 5 , and is performed by the switching control of the converter 110 according to the 
electrical-potential-difference command value Vmr equivalent to optimal motor operating voltage 
Vm** in drawing 3 . That is, the electrical-potential-difference command value Vmr is decided 
according to motor operating state independently of the torque command value Tref. 
[0071] 

The capacitor power variation Pc which is the variation of the are recording power (P=C-V 2/2) in 
the smoothing capacitor 120 of every control period is computed by answering control of such motor 
operating voltage Vm (step SI 10). 
[0072] 

The capacitor power variation Pc is shown by the following type (1) using the capacity value C of 
the motor operating voltage Vm and the smoothing capacitor 120 which are impressed to a 
smoothing capacitor 120 as variation of P=C-V 2/2 between the control periods T. 
[0073] 
[Equation 1] 



Pc = jl C • ( Vm + A Vm) 2 -^C Vm 2 J • i 



= — fevm-AVm + AVm 2 ) -(1) 



[0074] 

In a formula (1), Vm shows the motor operating voltage in the control period concerned, and 
deltaVm shows the difference of the motor operating voltage Vm between control periods and the 
control periods in front of one concerned. For example, the i-th control period (i: natural number) is 
shown by deltaVm(i) =Vm(i)-Vm (i-1). Thus, it is set to capacitor power variation Pc>0 at the time 
of the rise of the motor operating voltage Vm. 
[0075] 

For example, the capacitor power variation Pc is computable with a sufficient precision by using the 
output value of the voltage sensor which detects motor operating voltage as Vm in a formula (1). Or 
in order to mitigate a control operation load, the capacitor power variation Pc may be computed by 
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using the electrical-potential-difference command value Vmr as Vm in a formula (1). 
[0076] 

Furthermore, the motor consumption power Pm equivalent to the demand torque Trq is calculated, 
and the balance judging of whether the converter output power limiting value Pcvlm exceeds [ the 
sum with the capacitor power variation Pc calculated at the motor power Pm and step SI 10 
concerned ] is performed (step SI 20). 
[0077] 

The converter output power limiting value Pcvlm is restricted by the power supply of a dc-battery 
10, and the power capacity (current capacity) of the switching elements Ql and Q2 which constitute 
a converter 110. Since an overcurrent may pass to switching elements Ql and Q2 when the converter 
output power limiting value Pcvlm is especially restricted by not the power supply of a dc-battery 10 
but the capacity of switching elements Ql and Q2, there is a component protection top problem. 
[0078] 

For this reason, a bottom type (2) is judged and it is judged whether it is over the value to which the 
motor power Pm deducted the capacitor power variation Pc (> 0) from the converter output power 
limiting value Pcvlm (step SI 30). 
[0079] 
[Equation 2] 

Pm ^ Pcvlm - Pc : Pm, Pcvlm, Pc> 0) - (2) 



[0080] 

Since it does not exceed the converter output power limiting value Pcvlm even if it consumes power 
by motor generators MG1 and MG2 as the demand torque Trq in being Pm<=Pcvlm-Pc, the torque 
command value Tref is set as the demand torque Trq and an EQC (step S140). 
[0081] 

On the other hand, if it consumes power by motor generators MG1 and MG2 as the demand torque 
Trq in being Pm>Pcvlm-Pc, the sum of the motor power Pm and the capacitor power variation Pc 
will exceed the converter output power limiting value Pcvlm. Therefore, in this case, the motor 
power Pm is restricted so that the converter output power limiting value Pcvlm may not be exceeded, 
and an overcurrent may not arise especially to the converter 110. 
[0082] 

Motor power Pm** of the limitation that Pm**=Pcvlm-Pc is materialized is specifically computed, 
and the torque command value Tref is computed by making it correspond to the motor power Pm** 
concerned. That is, the torque command value Tref is restricted so that it may become smaller than 
the original demand torque Trq (step SI 50). 
[0083] 

Thus, according to the torque command value Tref calculated and computed, switching control of an 
inverter 131,132 is performed by step S 140 or SI 50, and the torque (namely, motor current) of motor 
generators MG1 and MG2 is controlled by it (step SI 60). 
[0084] 

By carrying out such control, by making motor control and converter control cooperate, in the 
configuration which is adjustable by the converter about the input voltage (motor operating voltage 
Vm) to a motorised control section (inverter), it is controllable so that the supply power of a 
converter does not become excessive. That is, since the output power from a converter 110 does not 
exceed the limiting value Pcvlm, the overcurrent of a converter 110 can be prevented and component 
protection can be aimed at. 
[0085] 

In addition, what is necessary is just to calculate the sum of the consumption power in these motors 
as motor power Pm in step SI 20, when two or more motors (motor generator) used as a load are 
arranged like the gestalt of this operation. 
[0086] 
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Next, the power balance control at the time of regeneration actuation is explained. As mentioned 
above, at the time of converter pressure-up actuation, while raising the motor operating voltage Vm 
according to the motor operating condition, the power running power of a motor generator was 
restricted if needed. 
[0087] 

On the other hand, when a motor generator performs regeneration actuation, according to the motor 
operating condition, the optimal motor operating voltage Vm will change to the pressure-lowering 
side. Therefore, in the power balance control at the time of regeneration actuation, if the regeneration 
power in a motor generator is restricted, since a brake force will decrease, the somesthesis top 
problem of an insurance top and an operator may produce performing the same control as the time of 
pressure-up actuation. For this reason, power balance control at the time of regeneration actuation is 
performed so that it may explain below. 
[0088] 

Drawing 6 is a flow chart explaining the power balance control at the time of regeneration actuation. 
[0089] 

If the power balance control at the time of regeneration actuation is started with reference to drawing 
6 , a control unit 15 will compute the motor regeneration power Pm (<0) first (step S200). In 
addition, when two or more motors (motor generator) to generate exist like step SI 20, the sum of the 
regeneration power in these motors is calculated as motor power Pm. 
[0090] 

Furthermore, based on a formula (1), the capacitor power variation Pc is computed like step SI 10 in 

drawing 5 (step S210). 

[0091] 

Next, balance with the converter input power limiting value Pcvlm (<0) is judged to be the motor 
regeneration power Pm (<0) computed at steps S200 and S210, respectively, and the capacitor power 
variation Pc (<0), and it is judged whether the formula (4) which transformed the formula (3) which 
reversed the polarity of a formula (2) is filled (step S220). 
[0092] 
[Equation 3] 

Pm ^ Pcvlm - Pc (IMIdHtf : Pm, Pcvlm, Pc < 0) - (3) 

Pc^ Pcvlm -Pm -(4) 



[0093] 

When a formula (4) is filled, as shown in drawing 3 , even if it changes the motor operating voltage 
Vm according to a motor operating condition, the input power to a converter 110 does not become 
excessive. Therefore, the electrical-potential-difference command value Vmr of the motor operating 
voltage Vm is set as optimal motor operating voltage Vm** computed based on drawing 3 (step 
S230). 
[0094] 

On the other hand, when a formula (4) is not satisfied, the judgment of whether the motor 
regeneration power Pm is over the converter input power limiting value Pcvlm further is made (step 
S240). 
[0095] 

First, in order to forbid pressure lowering of the motor operating voltage Vm doubled with the motor 
operating condition in Pm<Pcvlm (i.e., when the absolute value of the motor regeneration power Pm 
is larger than the absolute value of the converter input power limiting value Pcvlm), the electrical- 
potential-difference command value Vmr is fixed to the same value as a front control period (step 
S250). 
[0096] 



http://wwvv4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 7/14/2006 



JP,2005-210779,A [DETAILED DESCRIPTION] 



Page 11 of 12 



In addition, since it separates in this case from the optimum value whose motor operating voltage 
Vm suited to the operating condition, the power consumption in an inverter 131,132 increases, but 
since the regeneration power in a motor generator is not restricted, a brake force does not decrease. 
[0097] 

On the other hand, although a motor operating condition can be made to be able to agree completely 
and the motor operating voltage Vm cannot be dropped to optimal Vm** when the absolute value of 
the time Pm of Pm>=Pcvlm, i.e., motor regeneration power, is below the converter input power 
limiting value Pcvlm, Pcvlm-Pm restricts within limits which become equivalent to the capacitor 
power variation Pc, and permits pressure lowering of the motor operating voltage Vm. Namely, the 
variation (amount of pressure lowering deltaVm) of motor operating voltage is determined within 
limits which fill a bottom type (5). 
[0098] 
[Equation 4] 

Y jy (Vm + AVm) 2 -y-Vm 2 j = Pcvlm - Pm - (5) 



[0099] 

In addition, the left part in a formula (5) is equivalent to the capacitor power variation Pc 
accompanied by changing motor operating voltage from Vm to Vm+delta Vm among control 
period:T. That is, Vm shows the motor operating voltage Vm in the control period in front of one. 
[0100] 

If a formula (5) is solved about deltaVm, a bottom type (6) will be obtained. 

[0101] 

[Equation 5] 



AVm = -Vm + J- Vm 2 + ^ T-CPcvto-Pm) 



(6) 



[0102] 

Thus, pressure lowering is permitted to the electrical-potential-difference command value Vmr of 
motor operating voltage, restricting variation deltaVm based on a formula (6) (step S260). Thus, by 
restricting the amount of descent of an electrical-potential-difference command value based on the 
difference of the motor regeneration power Pm and the converter input power limiting value Pcvlm, 
the motor operating voltage Vm can be dropped in the range which does not exceed the converter 
input power limiting value Pcvlm, and efficient- ization of motor generators MG1 and MG2 can be 
attained. 
[0103] 

Thus, switching control of a converter is performed based on the electrical-potential-difference 
command value Vmr determined by either of steps S230, S250, and S260, and the motor operating 
voltage Vm is controlled (step S270). 
[0104] 

Therefore, at the time of regeneration actuation of motor generators MG1 and MG2, after taking 
capacitor power variation into consideration, without restricting the regeneration power in motor 
generators MG1 and MG2, it is controllable so that the input power to a converter 110 does not 
exceed the limiting value Pcvlm. Consequently, the overcurrent of a converter 110 can be prevented 
and component protection can be aimed at. 
[0105] 

In addition, although the configuration by which drive control of the two AC motors is carried out 
with a power unit was illustrated with the gestalt of this operation, if it is a controllable configuration 
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about the torque (power) of a motor, this invention is applicable [ with a motorised control section 
(equivalent to the inverter in the gestalt of operation) ] not only to an AC motor but the power unit 
which carries out drive control of the direct current motor. 
[0106] 

Moreover, especially the number of the motor by which drive control is carried out with a power unit 
is not limited, but can provide with this invention the power unit which carries out drive control of 
the motor of the number of arbitration. In this case, what is necessary is just to calculate the 
consumption power and regeneration power in the motor shown in drawing 5 and drawing 6 in the 
power unit which drives two or more motor control as total of the consumption power in two or more 
motors concerned, and regeneration power. 
[0107] 

Furthermore, the power unit by this invention can be applied not only to a hybrid car but to cars, 
such as an electric vehicle, and can still be applied also to all the device and systems carrying the 
motor by which drive control is carried out. 
[0108] * 

It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at 
points, and restrictive. The range of this invention is shown by the above-mentioned not explanation 
but claim, and it is meant that all modification in a claim, equal semantics, and within the limits is 
included. 

[Brief Description of the Drawings] 
[0109] 

[Drawing 1] It is a block diagram explaining the configuration of the automobile equipped with the 
power unit according to this invention. 

[Drawing 2] It is a block diagram explaining the configuration of the power unit by this invention. 
[Drawing 3] It is a conceptual diagram explaining calculation of the optimal motor electrical 
potential difference. 

[Drawing 4] It is the circuit diagram showing the example of a concrete configuration of PCU20 
shown in drawing 2 . 

[Drawing 5] It is a flow chart explaining the power balance control at the time of a powering 
movement. 

[Drawing 6] It is a flow chart explaining the power balance control at the time of regeneration 
actuation. 

[Description of Notations] 
[0110] 

10 Dc-battery, 15 Control Unit (ECU), 17 Various Sensor Outputs, 20 PCU, 30 A power output unit, 
35 Accelerator pedal, 50L, 50R Front wheel, 60L, 60R A rear wheel, 100 Hybrid car, 101-103 
Power-source wiring, 1 10 A converter, 120 Smoothing capacitor, 131,132 An inverter (motorised 
controller), 140 A converter / inverter control section, 161,161**, a 162,162 ** current sensor, GS1- 
GS8 Gate control signal, MG1, MG2 A motor generator, Pc Capacitor power variation, Pcvlm 
Converter power limiting value (an input/output), Pm Motor power (consumption/regeneration), Ql- 
Q8,.a Q3** - Q8 ** switching element, Scnv Converter control signal, Spwml, Spwm2 An inverter 
control signal, T Control period, Tref A torque command value, Trq Demand torque, Vb Input 
voltage, Vm Motor operating voltage, the Vm** optimal motor operating voltage, Vmr An 
electrical-potential-difference command value, deltaVm Motor operating voltage variation (between 
control periods). 
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[Brief Description of the Drawings] 
[0109] 

[Drawing 1] It is a block diagram explaining the configuration of the automobile equipped with the 
power unit according to this invention. 

[Drawing 2] It is a block diagram explaining the configuration of the power unit by this invention. 
[Drawing 3] It is a conceptual diagram explaining calculation of the optimal motor electrical 
potential difference. 

[Drawing 4] It is the circuit diagram showing the example of a concrete configuration of PCU20 
shown in drawing 2 . 

[Drawing 5] It is a flow chart explaining the power balance control at the time of a powering 
movement. 

[Drawing 6] It is a flow chart explaining the power balance control at the time of regeneration 
actuation. 
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[Drawing 1] 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 7/14/2006 



JP,2005-210779,A [DRAWINGS] 



Page 2 of 4 



101^; 

4i 



■Scov 



if 



102 



I 



: mgi 

to 



132 



Spwml ?Spwm 2 



to 



SMTC*m/E_> 



Vmr 



TrcfCPm) 



©H9£»(ECU) -15 



-140 ! 



-20 



[Drawing 3] 



as* 




[Drawing 4] 




8- 



a 

4h 




.2 J 



■iff- 



s 

a 

ii 


85 




TT 

n v 



nr 

£ 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/14/2006 



JP,2005-210779,A [DRAWINGS] 



[Drawing 5] 





^ S100 


B*WHnYq<7>Jtt& 






3>T>-9-/ -fc{t*PcO0)*tti 














S150 



Pmff=Pcvlm-Pc£:'.?£Pm#(C 
(TreKTrq) 



Tref^Trq 



-St60 



[Drawing 6] 



-S21Q 



D^>-*/<?-fc{t*Pc(<o)G>mm 



(pm:^a^) 




^5260 



YCPntffefcffi*) 
^-5250 



-S230 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2005-210779,A [DRAWINGS] Page 4 of 4 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 7/14/2006 



JP 2005-210779 A 2005. 8. 4 



(19) B*mnmf? (jp) (i2)** R $f I* £ $g(A) (iDffttua&N** 

^882005-210779 
(P2005-210779A) 

(43)&MB ¥&17g3ji4B (2005.8.4) 

(SDlnt.Cl. 7 Fl f-T^-K (»%) 

B60L 11/U B60L 11/14 ZHV 5H115 

B60L 3/00 B60L 3/00 J 



mmsm nratgton 9 o l (± 16 h) 



(21) tilffiSS^ *f JS2004-12099 (P2004-12099) 


(71) ffiJSSA 


000003207 


(22) mfilB ¥^16#1^20B (2004. 1. 20) 








ssnjRgBam h a^rwi i mm 




(74) ttJlA 


100064746 










(74)ttSA 


100085132 






#a± hg9 ass 




(74)«SA 


100112715 










(74)ttSA 


100112852 










(72)f§BJ3# 








g^nmsfiam ha^Biis^ harass 














(54) imtRozm v**,*s«r sew* 



(57) [£#)] 

V 1 0 £ , A^flffiV b *«£Efl^«[Vin r KtfcoT^ 
-?§MEVm^f53^<-^ 1 i oi, 
^tbfWBEVmSriftJH-SSF^V^^l 2 0 fc, * 
-^^tEVm^HT^-^y^^U-^MG 1 , 
MG 2Sr h^Jfr^ST r e f l;fifcTII»lJffllt5^ 
^-^13 1, 1 3 2£, mQEfg^-fltVinr*3iT/h 
/^JWHTT r e f S:±dSi-5JBHffiK«l 5 h ^{1^.-5 

, f ffigmjj ttf£tta= v m©_hJ|.K:£ etc 

¥-m=> >x>ij- 1 2 o "c<o*ant^a5{b» t ©^as, ^ 

fO& CT, h A^flMHST r e f Sr^&COg* J; 



Vb 



101 -s j 

til 





^103 








120 






t- 

Vm 










I — — 1 


V 102 



•Scnv 















Vmr 


TrefCPm) 




mm&mEcu) -15 



(2) 



JP 2005-210779 A 2005. 8. 4 



imxm i i 

*-9 W ft 1W » -t- SllglfiiboT , 

* i *s «t xtm 2 (Dmmm m \z mx-i- * => 9 t „ N 

BtFlBB 1 S3 J: Vfg 2 om^j^WoiSlBB 2 ©MmffifcftttT, Wt^Jg^tlcffio t 
BtlIB^-^S:«E»«|||»i-5«>3taEJfti-5*-^|Eftfty»lf|Ji:» 

[§f 2 ] 

I M 3ft 9 3 ] 

*WEmffi»^«»c*oTttE*20Ea«ffilc**LTl|f]IB||5li3J:U!*2©*aBi||lM 
tu ^? I, 

ttffia fflE*- 9 OHI*»^l^{r*3VNT, (W IE ft 2 © tfj *j « ffi * ffi IE % 1 

4 ] 

wre*-* <d m £ », f£ u#j- ^ ^ T , mi re S be ^ a , ittire^ - * © me^ss «t yj* 

[ If *3S 5 ] 

iw e fa # s& « « x i»E*-*©ia*ft^p»jci3v%T, »iB*-^-c©*it«**iMHB«i 
ft * * 3 d is « © m as & e . ' " ~ 

[» *9C 6 ] 

iia e fa» » « « , fflE^-^oia^ftf^^jcjsvNT, WE^-?t?©38mm^^HuEHN 
amffiofcfcfci&cfcMmflofcfljjjas, itureiiuE=w<-*^©A^m^«aPB<fi*3j: 

KSdEttottftSK. 

7 ] 

BtrE»J»K«ra, lltrEMmyjogfbifcittrffifcjEft^fcfcs^v^afl-j-.^ if*il 
1 a» 6©v^ftA»igU;:E*t©««{K«. 

immm s ] 

[ IS*« 9 ] 

W*« l ?> 8 ©v^i»*i.*> i gncE«©««SK.« t . 

m Emaa » ® en o t m ft « & $ ti $ m e^ - 9 t l t st »* & *x . '> * < £ t> 1 o © * 



(3) 



JP 2005-210779 A 2005. 8. 4 



_wiB*-^«iBiffl«ain x iw ib * 2 © a: * ttjE t i«f ib x «e « » » * w » w (ap i- s «t « 

I 0 0 0 1 J 

[ W ft & W ] 
[0002] 

£ jfi , StSllcigBifLfciSjjfiUT, m ft $S ( * - * ) *rW»SHB»rj|flii/^^y>-r^'y 
y K S ft* (Hybrid Vehicle) *5 £ t>* * fa. i ft * ( El ec tr i c Veh i c 1 e ) # * # fc & B & ft 

* Tl ' 5 « '/ Kg|i*|J-S|illfflft$iiT^5. 9 >< -f 

V v K i ft * -C tt , *-^«:il5«)S(st?KB)i-s*:«>jc. *-*&«ft«U»i-.5miK£«K: 

A^3* Jxfcitt«E«ffi© u^^agjftaiteSr«rfc-a:r, * - * gg ft © ft n Jp m ffi (JUT, 
r*-^»^mffij tt»t5) 8: * - * © ft «s # « (IBItSft- hyw**) j£; CtSl 

TffitUfc*WSiShTV^5. £• ffi « |g & J* fc-fr T , * - * ft tfs « ffi * A t> S 

[ 0 0 0 3 ] 

i tf , #l 2 0 0 3 - 2 4 4 8 0 1 ffi» ( 4* ff tt 1 ) tt , -^«?feT*«fig$ 

[ 4# ff £ ift 1 ] #61 2 0 0 3 - 2 4 4 8 0 1 ffif 
I # fF X Itt 2 ] # P*B 2 00 0-6 8 5 7 3 -S§- 2: 

I » W # * ft L J: 5 ttSSB] 
[ 0 0 0 4 ] 

* «r Jfc 5 = :"<-*©tti2jffiSfc, * - * ft tfs «ff £ £ £ ffc 3 *& © ¥ » = v > & 
5 i65.«is* 5. d©fc«>, * — *©»fF#«fcJS£T*-*»ff5«ffi*fcfl;gc*3 £ 
, ¥»=>7 f >1>-©{fc8f«flE;&saHkL, ^ © # « ffi ^ ( P = C • V 2 / 2 ) £ -ft i" 5 . 
[ 0 0 0 5 ] 

5cttcft5 0 w © <s * , om fin A tfiT&±t &z tertian 

[ 0 0 0 6 ] 

4# , A*«BEW-Cfc5/< y yy©tt*&S6^^, = > - 9 £ « J& "T 5 * -T •> ^ > j/ ^ 

^ ° ^ 3 ''^ "~ ^ *^ ^ ^ ttl ^ ^3 * 5 Sil Pfi $ T 5 # -a" <C1 , ± IS © 31 & iZ «fc v> ^ y 
[ 0 0 0 7 ] 

i$! k , ^-^^lisiftl^^ff^or, * - * * x y $j k m ^ £ is £ -f 5 # -g- 
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aft # ± # < 9 , i^«»^^^fg<fe^tL^Jfe5 0 

[ 0 0 0 8 ] 

d © 38 91 (4 £ © «£ ^iPliA^SP^tSfcfeC^^fcfc^-efcct, r©||B^(D|« 
[ 0 0 0 9 ] 

> * - * i , mftwrnnt . ■? mwifflwu t . umgiw. t z. z 0 => > ✓< - * « , 

feoJBl«>K*«fft:«JE»'frlttfleoTJ|52(oa[aE«ffiK«Jftb-c, Sit; 

«t t*# 2 ©mttftm tc ta^i- 5. « *f * a a* » , %mn^mx^ 0 . » 1 33 j: vis 2 ©m 

JRJftWtcgsaEStts. ^-^igfljfrJMfi, » l *JJ: « 2 ©*«»«©* 2 ©S«e«je 
£ g T , reB^fS^tt»cf£oT*-^3riK»)fW»i-5«^{caE*-t-5 0 ffl » £ « ft , 
-*©2jfifttfei$fc, W » » ^ « fc: £ i~ 3 * - * ^ © ffi * « # £ jf$ 2 © a: ^ *EE © SB 
tcj^i^fc«^^ffl$(5T*©^am^©^-fb*i©fp>j3, = — *©tti/7*2jfWP.B4&J: 0 

[0010] 
[0011] 

IS *3 vn T , * - ^ T © » * « ^3 «r *JE *B « f£ o T » 2 © E «E « H ^ a » L T JS 1 is 

«t t^jB 2 <Dmmm.m \z tu^ u, = w<-*{4, * — *©@£ttfi£B*fc:*3v^-c, jg2©tn* 

l o«ffi»c*«lbTiI«t«««r*« M » m B 14 , * - * © El 4 Sb f£ B# K *3 

t . ^-^■c©i§«m^*3j;vm2©ii:?5fEmj±©^{k^j^cfcm : (t«a^-e©g«m^© 

§E ft i: , ^^^-^^©A^m^fSIKtticHffiJwS-i*, &*fcJ&£-C*ffi»«frMtr 
[0012] 

t/M * $ *t 5 V lb 2> K f& t T - & ft K & © & *t & ; *J » 36 « tc J:-o T g»S j& C T if S 
$ ix 5 „ 
[0013] 

fc£VM4 s *e>fc»*L<tt % ftj ®) i£ fi f4 , * - * © (Ml & l> X , - * T © 

[0014] 

$ <b tc&3: l < f4 , *J®^Bf4, ^ — ? © 0 ± IM^b* »c & ^ T , ^e — ^x-©^m 
«**s=^^-^-.©A***IWRRffl[J: 9 /h £ # K f4 , «ffi*««5-e©#2©i*flE* 

ff©^fl2»ca;DfcS«fi^©a{b»3&s, — ©A^m^^jpsffijoiv^-^T© 

[0015] 

£P£L<14, Mgfif4, ^a«^©^YkftSrmffim^-iiUwS<5v^-C^ai-5 0 & 3 v% 
14 0 £ L < f4 , ftj if) fi f4 , *««^©agib*S:JB2©iSgEfl;ffi©«ttHltlwa-3v^r|(ffi 

[0016] 

:o»Wi:J:5&B>B, St sft 1 ft* h 8 fflVf jx^ l 3g(^IS^c©^JS^Bi: , MMm 
?5fSmS)8£i: Srit;t5 0 = > - * f4 , ft 2 © ®jE Jg 1 © mffi J: *} fc £5 < + 5 d t "51 ft 
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[ 38 93 © 3b « 1 

[0017] 

5 J: a K IE ft ft ^ fit # IS S £ ;h. 5 0 
[0018] 

Lfc^oT, * - * IE ft $tj M ( -f W< - * ) ^ co ft & « ffi ( ^ - * ft f£ « ffi ) £ = > 10 

mz> ^ tt-x is, # t , B2<oiS}jfcmji ( * - * gb m s. ) ©msfi^ffi^^-*©® 

[0019] 

5 K , *ffiMfflS©*«*#coa£fl;&%l8:i;LA*tfc±-e, »2©Ej5ftmjE ( * - ^ ft * 
ffi) ©»HS:l6iJI8i-5 J: 5 JcttffiflJ^ttiS^SfcJS tTWBESixS. L fc * o T , = w< 

; &-^T<75^mm^t^v^<-^$'^»A^S^S^JPSM«!:»it«5^S-5V^T«JE^i 

❖ ttORTISrMBtir 5, = ^'*-*^©A;ft®;fiftJBBte£j@;lfc^|&!S-C, 20 

[ 0 0 2 0 ] 
[ 0 0 2 1 ] 
[ 0 0 2 2 ] 

C©3SKlcJ:5ift*:j4 % #J±*Jig&3W<-?£is«LT, ¥$|iPftffl©£Mft$| 

zmmm'&i- z 4 i"<- ? <d A*>mi± (i2©iitE) lt, ssg£»ftmft«i 30 

<&&&)&w>ftfc&*imt-tzmj8.iz&\,^x, ^mmmm<otirtW)W^^ . m /± st lone & 

[ 0 0 2 3 ] 

^5: t & < , ^ x (Dmmm^P: ± i,x m + vkmzm z> z. t^x% 5 „ 

[ 0 0 2 4 ] 40 

S3, Hf^H-Sfctt fco^ Til, m-«F**rf*LT*«>tt9!fc|iiK$fcV*. 

[ 0 0 2 5 ] 

[ 0 0 2 6 ] 

Hi irOlut. *55^l;J:5/N^yy y Klfttl 0 OH, ✓ < y y y 1 0 t , ECU 

(Electronic Control Unit) 1 5 i , P C U (Power Control Unit) 2 0 £ , W) t> & Jl 
^E 3 °^ 7 :? 7r^>'->^/l'^-\' (Differential Gear) 4 0 i: , Butt50L, 5 OR 
t£ fm 6 0 L , 6 ORi, 7o>h->— h70L, 7 0 R i , P7->- h 8 Ot^lx. 

* • 50 



(6) 



JP 2005-210779 A 2005. 8. 4 



[ 0 0 2 7 ] 

/< v x V l o it , 1zkZti-y*j\'frm&1t\*V^<}J*>(*>m<D-#:n-fafrbt£V 
iSi)fttta^PCU20-tt^i-5irt'blC > PCU20i»feOi«tECJ:oT3t«sk 
5o '< > T y 1 0 ti , fc<!rx.fiyr->-h80©m^lF|3JCiB«$nT, PCU20ilS 
W g igc £ ix 5 „ PCU2 Oft, ^ f ^ y Klftf 1 0 OrtT£>f i/i51*I^S^ 

[ 0 0 2 8 ] 

ecui 5 - is, Ji<E«a-*P5«asr^-*-«-a-fe>-!>-^6>©#ai-fe^-y-ajyji 7A j A 
"c*a*ii5T^*ywHfa**^^n3iifl;-fev^ttt*«tas*4n6. e c u 1 5 a , a ti 

2tl1tZtltb<D±>n)-mtHZ&r5 2^ a^D y 0 0 M -T Z> m * <D % ffi, 

& m iz ft ta o 0 

[ 0 0 2 9 ] 

- * M G 1 . MG2S:^tf 0 DG4 Oli, iAffl^ii 3 0 i» E> ©t/j fcgm 5 0 L , 5 
ORlCfaitSiri^l^ fill ft 5 OL, 5 0 R « @«5^ S: ffl^gf 3 0 ^fil f 5 c 
[ 0 0 3 0 ] 

, MG2Ki5BAI: 1 D G 4 0 S:^ LTI5I 5 0 L , 5 O R Cgf L t gii 5 0 L , 5 
0 R £ IE ft -f 5 . * fc , tb^tti^^«30(i, iui50L, 5 0 R l:± 5^ - ? v^x^ U 
-^MGl, MG2©@g^|;J;ot«tL 1 t©*«LfctAfePCU2 0^ftftt5 

0 fc> *> , * — ^ * M G 1 . MG2ft, / >' > <C<irtiloO*:#^|E»)-5itg^ 
I" 3E * « » * J i tTOftHiftfct. 

[ 0 0 3 1 ] 

P C U 2 0 ft , *-^v?x^U-?MG 1, MG2©^fT»f£«*K:tt, ECUI 
©fMfllJBzKfcitfcoT, y 1 0i»e»©itSEtES:#fft5 t t1>K, * <B#flE Lfc IS 

i5ft«J±£r£»fE1El£lc^& LT, i*ffl*813 0l:^*il5*-^{;*j|iu-#MGl, 
MG 2 £ IE ft ft] p f 5 „ 
[ 0 0 3 2 ] 

* , PCU20(i s * — ^v^i^U— ^MGl, MG 2 O [h! 4 |)# ^ l; (4 , ECUI 
5 *»€>©*|*l»S*fcttoT , ?-?>Jz^W-?MGl, MG2dJ|B«Lfc3!!«E«ffi*it 

[ 0 0 3 3 ] 

^'fT'DyKSSIlOOTIi, ^yfyiOi, P C U 2 0 £ , ECU 

1 5C5*.OPCU2 OlrfilStsa^tiaoT, *-^^^^U-^MGl, MG2 

[ 0 0 3 4] 
[ 0 0 3 5 ] 

121 2 Sr # 88 U T , - ©3gBJfc£5mJ!^«<a«EUcoVNTlft0jli-5o 
[ 0 0 3 6] 

H 2 «:*HB Lt\ - ©» W J: 5 rjt^n^j Cffigt8'<s/y !J 1 0 i 

, PCU20O?*,ffl ; t-^i?i^u-^MGl, MG20igB3$iJ^{cM-t-535^- (HT 
, 3Ka$#lwO^T TPCU20J t»t5) fc, ECU15W?*,tf>PCU20 

«r ftfj ifli -T S SrB ^ (H7, r «g up « s 1 5 j t » -j- 5 ) £ & ffl| * 5 . 
[ 0 0 3 7] 

PCU20« > =>W<-*110£, ¥j*3yx^*120i:, ^-^v^^U-^M 
G 1 , MG2(C^*L^^^j^-t-5 ; t-^|gE!)$lJ^Sl3 1, 1 3 2 £ , = > ^< - * / -f V 

^ m g 1 . mg 2 & mm w m z ti z> <d -v ^ ^ - ? mmum^^^ -zmi&ztiz. 
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LfciSoT, aTftt, *-?8|fl»«l31, 132£^W<-*13 1 132> 
[ 0 0 3 8 ] 

mm 'mm i 5 ft , # a -t > d- a ^ 1 7 »c s -3 1 , ^y^yi(otn^E^§?rtiLfc* 

5 ft , *-?^i^l/- ? MGl, MG 2©iffi[»il:Si:T, *afc*-*lb«s«ffiV 
[ 0 0 3 9 ] 

I3l;$^5i3|;, — ?iS=c*U~?MGl, M G 2 <D ft & <D -ft )£> <D * 

g # H/U * T r q*n*T*5»^K:tt, * - * EI «S » N # ffi ^ * » * - * » tf= £ 
Vm#«±#i-5 e 4 fc , * - * II] 15* N # R -<* & 5 £ £ ft , I#h/u^Tr q**t 

vm5 if ft m * - » f£ a e v m # a k < * 5 . 

[ 0 0 4 0 ] 

f&JfflSI« 1 5 ft , I* r qfciOifl^-^BflJiVmtlCS^t, {ft 

mri3J:Ut'E-?i? a ^i/-^MG 1, MG 2 t© l<^ttT r e f £ ife 1" 5 0 

[ 0 0 4 1] 

tE}|^ilVmriJJ;0!h;U^^{|Tr e f ft , = f'<-*/-f:"<-*IW#pS|5l4 
0 ~ ^ x *u 5 „ Sbt, ffrj #p fi 1 5 ft , *-*S*~*U-*MGl, MG2iS^ft!l) 

-*$f|»S|514 0— 
[ 0 0 4 2 ] 

X , = i ! 0<0»f^SrlM«li-53>^-^fti|«iffir#s c n v £ £ fi£ 5 0 

- */ -fW<-*l!i!Htt$Bl 4 Oft, ffrj i» =g « 1 5i»b© h^l^ttTr e f K & 

oT, i 3 1, 1 3 2 <GWlftt:*tl*timmir & 4 mn«i*S v wm 

1, S pwm2^4sjtf5 0 
[ 0 0 4 3 ] 

ft , 12 4 £ ffl ^ x , B2t*LfcPCU2 0©A#ft»aflj3j:otJt©Bfljt ttS t 
[ 0 0 4 4 ] 

B 4 £ # m L T , <<yf !) 1 ooiifcitfAitt, tIEIl 0 1 *J: tfl 0 2 i t 
[ 0 0 4 5 ] 

=> W< - * i i 0 ft , ^7n;H15i, ^fy^V^S^-Qi, Q2i, ^ -f * - 
K D 1 , D 2 i: £ ^- tj> „ 
[ 0 0 4 6 ] 

y ^>^*^q i *3«tu5Q 2 ft, ««e* 1 o 3*iwi o 2 oinci]nj«ii^ 
So yr^ h/n 1 5 ft, mmmm 1 0 1 t * 4 ? ^ ? m * a 1 & z 1* q 2 <omm ; - 

ttg jgg £ T £ „ 
[ 0 0 4 7 ] 

* -f V > trm Q 1 ft J; 1/ Q 2 y - Mcft, =^^-^(M«l{t-g-S c n vCffiat 
5 ^ - h»J »« * g s lteitfcs 2 # =t *t**u* jL h ti , mm? - ^flMfGS 1*5 
•t g s 2 t -t ix ^ ttrt; « l -c , * -r y^i^Q 1 jsiutQ 2 otv • * 7 # sj » $ 

h5 « -®*»0»«CJ3ft5^-f yj'f^t LtB, fci^tflGBT (Insulate 

d Gate Bipolar Transistor) £5 jg ^ £ tV „ 

[ 0 0 4 8 ] 
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¥ » => ^ ^ >V 1 2 0 tt . mMiH^l 0 3 43 «t X* 1 0 2 © M $ ix 5 „ 

[ 0 0 4 9 ] 

^W<-* 1 3 1 « , « jH ffi 1 0 3 33 i i o 2©Mfcafe?||K8«E$ix5, U fl T - 

Al 5 1 > V *g T - 1 5 2fciU!W|S7-A 1 5 3|f(Rt5^^ ^^If Q 3 ~ 

* M (d ft . i£ ft m if 4 * - k D 3 ~ D 8 » ft^ixgjgg $ *vT \^ 5 „ 

[ 0 0 5 0 ] 

Myfv^*fQ3-Q8oy- « , ^ - * m m m s P wm 1 K ffi 3 5 

wL<cv^K»HIIS«^k:j:ot, HJ»«f g s 3-g s 8 Ltt> ■ t7$ 10 

ix <5 e 
[ 0 0 5 1 ] 

MG iro#tSn^;U©^ ffiSl: gg^ tll5o «- tl = f yKD - «5 tt , cf W A # ii & ffi 

£ ix 5 „ $ b , rffl©5 i:t)-^@^c*3V^T, tiStyti 6 l , l 6 2 as K 

[ 0 0 5 2 ] 

^y-^13 21^ *4 v*5-> >? m.T Q 3 #~Q 8 #*3j:tfiS»ttJiJ^l':*-- KD3 # 
~D'8#a»t>tSf&£ix5, -fV/<-? l 3 1 tPli»HS/f y^-?-?J,5. ^-f yf-y 

»«*GS3#--GS8#as-tn-irix#A.bix, ^-r yf v/sf q3#-q8#i4, b ■ 

vLftV^I»0»»^KJ:oT, y- HIIII^GS 3 # ~ G S 8#(dJ^^LT^^ - * 
7 $ ix -5 o 

[ 0 0 5 3 ] 

£ ix , H*i©5t»©^/j;<-ifc-ffl»ij3VNT, lltz-fl 6 It, 1 6 2 #&Wtrt b 
ix, #*lttflEaJfcaj«r«&Tfc3. 

[ 0 0 5 4 ] 

* 43 s ^-^^^^W-^MGl, M G 2 t L "C fi , *g & ( H tl ) 43 «t M ^ ( * A S£ 30 

* * - * ) SrK£t5Ct4<, «&*<&XfflE*»ai&ig;B-Brte-Cjfe$. 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

y ^ ]) i o fi , m as IB *l l o i is xxf i o 2CHC, r |g i © b: ift m H j 

A 71 ® I£ V b Sr #& -f" 5 . 
[ 0 0 5 7 ] 

=i >- y< — ^ i i o fi , mmmm i o iteiyi o 2owc^?f y 1 o a^©a^ij± 

VbSrgftT, ^'f y^^^-Q 1 , Q2«7-fyf y^ffl»|:±oT, A^lffV b 40 

& # i± L T r g| 2 z> B; it fl; j± j i:fiSt5*-^ftfftffVmS:±*U, tlEIl 0 3 
43 «fc 1 0 2(7>Ffl|c:ffl77-t-5o -T * *> , m « E & 1 0 3 43 «t V 1 0 2 tt , 1 <DmM 

IBJftj 43«tt>* rft 2 <o«fti£Jftj Sr-ttt^ixP^-t-S. = w< — * i 1 o (v 
m/Vb) fi, y7> ?$i*Q 1 & XXfQ 2 <D*>1RMit (fa-f^it) fc j& C T 

[ 0 0 5 8 ] 

L- * s o T , =• > - ? / J s / — ? mm$f> 1 4 0 l* ^ Mltp£t l 5i>f>©Sff«*«[ 

Vmr fc T => W< - * 1 1 0-?£>#J£ifc£;&;tL, d^H-jEttdSggmS^SioK, 
y-^SUffGSl, G S 2^^4f5, 
[ 0 0 5 9 ] 50 
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[ 0 0 6 0 ] 

>f >- - * l 3 1, 1 3 2 , © JH E H 1 0 3 *3 «fc 1* 1 0 2OK© ; f-?lftEVm 
£ > y-Hl«tGS3'«'GS8 1 GS3t-GS8#C)ESl,T. 4rS?**U — 

?MG1, MG 2 SrWW»i-53!E«Emffi^'aE»i-5. 
[ 0 0 6 1 ] 

= 4 Olt, ^-^v^^U-^MGl, MG2II, h A- 

# =S- *B K 8fE ;ix 5 J: ? K , ! S-a-feV-y-^ib(Da^;{itt{c^i;T-l'>-^<— ^SliUlf S p wm 10 
1, Spwm2S;4St5. fc X fi , ftp. ft * S p w m 1 . S p w m 2 T* & 

5^- MHfflHlf GS 3~GS 8, GS3#~GS8#tt, -»«4B»JSi:ftot4 

[ 0 0 6 2 ] 

frl-fe^ti^oili^ttdi, k x. HE . ^ — ^v^^w-^mgi, mg 20Dfilt 

^i^-jiS-fe^-^^Pjroffl^lt, til-feVtl 6 1, 16 2, Hit, 1 6 2 # 2>> P> © 
tti * tt *J J: I/ * - ^ ft *JBE V m Sr « ffl i" S « ffi -fe > -y- a is ^ * 5 . 
[ 0 0 6 3 ] 

£ ix K *T L T , ^-^v?^^U— ^MGl, M G 2 © !U £ ft f£ B# II « , llgt©lf 
SHTWi jlCfflftlJjxS. *5 , ^-^v^i^V-^MGl, MG 2®H4if 20 

*7i-5CtTlH]4»*Sr$*/jiiSb*:iii5«3S ( 4 tt JO 3S ) £-tt5C<!:£-&£f e 
[ 0 0 6 4 ] ' 

. a W< — ? / ^ ^ — 9 W<®%\ 4 0«, ECU 1 5i»e>C*8iJflttSMTfcJ:oT, 
^!) y Klfttl O oas@4«ffl:Actr it**nt5. £ *L & # U T , a W< 
— * / -f V< — ?a»Wl 4 Ott, * — ?^x*I/-?MGl, MG 2fil^f;$I 

ms £ ^ - ^ i 3 i, i 3 2iu:oT«iji^sEit5 i^i;, 4 > s< - ? umm 

% S pwmljoit/S pwm2^tfSt5. 

[ 0 0 6 5 ] 30 
CI ix J: 0 , 0'<-M3 1, 1 3 2li, ^-*v f i*U'-*MGl. MG2Tftl 
^**L3§m £ SrWffi^^ftt V m r Iw&o fciSj5fE«i£ ( 1" ft *> *> , - * ft f£ m 

ffiVm) l^f^lT, MESl 0 3^io:i0 2©ffil:to^t5 o 

[ 0 0 6 6 ] 

3>^-^/^>/<-^flSlll 4 OB, tU £ ft fls B# lC tt , ^ V ^< - * 1 3 1 , 1 3 2 

a»fctfc*&£ixfci*aE«jE (^-^i&ffiiivm) irUffitsiic. — * mitto* 

S c n v?rtfilt5 0 tibtdltl^eicB, aV^-^l 1 Oil, * << y *? "s if m =t 
Ql, Q 2 =5* ^ - Mftl » ft G S 1, GS 2»d^riX^ f iX^^LT^->' • t 7 t 5 It II i 
0 V *-^ft^«ffVmSr»ff Lti«tffV b Srt9l!SlKl 0 1 *5 «fc XI 1 0 2©WCIiJ 
^/-f5o /< y y U 1 0 tt . a W< — * ! i 0/5^P J c73E?5fE«iEVb(C c toT?Em$tt?)„ Zl 40 

[ 0 0 6 7 ] 

J:U ; [s]^ft{^B#(73•?:ix^ r ix^cfcv^Tm7^^^7V^^J^)§r^TftoT, = — i i o "C © 

'&mm&$i*®mi- z>„ MX'*? > xumtz, HTtRstsj; 51:, m«j ^ « (ecu 

[ 0 0 6 8 ] 

Hsu, ft W) ft & iz. & v z m ffl mm x z m x 7 * m w & mm ir z> 7 a - * - so 
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[ 0 0 6 9 ] 

El5«:*HBLT, ?J *T Ml f£ B* tt , Sfcif £ «t S T * ± fr&ftmtfc C X , 
* U - * M G 1 , MG2©S*h;V^Tr q^|tH^5 (X^y^SlOO) . 0 3 1: 
^ b «t 9 »w , JI^£*ifcg#hA^Trq33J:tf*-*|II<E»NKjEfi:CT. ft a * * - 

[ 0 0 7 0 ] 

-f ^^IW»i:ioT»tTSil5. 1"fc:b*>, Ifffg^flVmr IJ, h^^JB^ffiTr 10 
e f T-ft ftbiiS. 

[ 0 0 7 1 ] 

c: © «t o * * - * tb v m © ffl m js g u x , fw»ffl»ri-eo, ¥ *# = ^ x ^ -y- 

1 2 0 T- a ( P = c • V 2 / 2 ) ©Uti-CfcS^yf yf^y-f ftiP 

»ffl^5 ( * X y 7* S 1 1 0) . 
[ 0 0 7 2 ] 

=> >- f* ^ if 57 - g it* P ¥vt=>v^^f-i 2 OKMStVS^-^'ftfFmJEV 

mtfinyf ! 2 0©»*ttC£&Ji^T, *HWffl}WT©|il]-C<OP = C • V 2 / 2 

®SftiHt, T IE (l) t* ^ £ ix 5 0 

[ 0 0 7 3 ] 20 
I & 1 1 

Pc = ||c • (Vra + AVm) 2 - ic • Vin 2 J • i 

= — (2-Vm-AVm + AVm 2 ) -(1) 

[ 0 0 7 4] 

(1) tCfcVNT, Vmttai»IW««)HJC*J»tS*-^t(,f^«JEfc*L, AVmtt, £ 30 
K »J » ffl *l i: l^»0«apJ5)|!i(!)||||-COt-?ftfftffVmOS»i*t. fct^Ltf, 
JS i # g ( i : i <D ffl ffl mm l^^tli, A V m (i)=Vm(i)-Vm(i- 

1) C <D X 0 {r, — ^SM / ^ffii±Vm<D_k#?-HTM££iV'>Tri, => V 7* > V '< V 

-^ftlPc>0i^5. 
[ 0 0 7 5 ] 

ft t x. tf . * — ^■bf^«jESr«toi-5«JBE-fe>"^oa*tt*:, it (1) f CD V m i L T 
VMS, IW»»J|LAffif«:«*i-3fc«>l;:, IJIi^f Vmr (1) 'pWVmtL-CfflV^ 

[ 0 0 7 6 ] 40 

7-Pmt^7y7'S 1 1 O^^Jfcfc^v-T^iJ-,/-?? — ^ftiP c i: <£> ?P # , v _ 
W ^ fl; ^ f&J Pfi lit P c v 1 miijgxS^i' ? fr<D'<y > * ¥U J£ a 5 fr & :b ft 5 ( x ;/ :/ S 1 
2 0 ) „ 
[ 0 0 7 7 ] 

= *tti^«^7lMffifltPcvlmW:, ^yrH OOlSfi^, => V ^< - ^ 1 1 

0«ri«t5^-< y^jU^Q i, Q2om^3^fi ( &E & * ) I: J: c t MPS $ h 5. 
ft\Z. 3 >• ^< — ^ttl^t^SPSf P c v'l m^, y< v f V 1 0 <D MM® * T- tt < s * -f 
-y^V^^^-Qi, Q 2 O ^ ^ J; o T ft] PS £ tl T i§ lc fi , ^-f V^^^-Ql 

, q 2 \zi®nm&mffi-r z-*imm&3b % <dx- . %z*&m±mm & & z 0 so 
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[ 0 0 7 8 ] 

i (O ft , T^C (2) & *U £ L T\ *-^/<7-Pmi5, ^ W< - * ffl ^ It 7J ffl PUK P 
cvlm^b^>'y ? >'*/'<7— ^^kiPc (>o) & H L 31 v> «r fi T ft ^ 5 

# *U J£ S ft 5 (^yy^SlSO). 
[ 0 0 7 9 ] 
[f 2] 

Pm ^ Pcvlm - Pc (#*7R* : Pm, Pcvlm, Pc > 0) - (2) 

[ 0 0 8 0 ] 

Pm^Pcv 1 m-P cffcSI^IIli, I* h A'i' T r q if * 9 fc* - ^ J? * * 

* M G 1 , MG2TtA4r«tLtt < ^V/<-^m^m^$fJ|3SjttPcvlm^ jfi'* 5 £ 

ft <*>-?, h^^jl^tT r e f trl* h/u* T r q i WfKKttS ( * x y zf S 
14 0). 
[ 0 0 8 1 ] 

CI ft fe: *f L T , Pm>Pcv lm-Pc-Cfe5I^l:ft, St h/l'^ T r q t'fc!) 

* ✓< 17 - % ft P c <D fp *5 a V - * ttJ * m ^3 ffl PS ffi P c v 1 m fc IB * T L * p. L fc ^ 
o T , CW^^frft, 3y^-^ffl^t^0JPSf P c v 1 m^fii^V^^I^ t$\z.=x^ 
'< - 9 1 1 0 l:iil«iitD)teV^«t t-^/W-Pm^il^^S. 

[ 0 0 8 2 ] 

Jrtetfjl'fS, Pm#=Pcv lm-Pc*5^1t5PI#©*-^^7-Pm#iSttlU 
, aR*-^-'<7-Pm#l:»JSS*T < jfi^itT r e f # *Hi 3 ft 5 . i" ft fc> *> 

, h^te-frttTreftt, S tOO«* h/W^ T r q ± 9 <h * < ft 5 J: 3 KMR* jl5 ( 
^7y^S 150). 
[ 0 0 8 3 ] 

C <£> <fc ^7 y7"S 1 4 0 fc5V^^^ S 1 5 o t J: ot*ft biiJIHJ Siifc h A* ? US 

*tTr e f C?fot, — ^ 1 3 1, 1 3 20^-fy^^^(M»*Sfi l '5cfoiX, ^ — 

^^i^W-^MGl, MG2© F;v^ (-f-ftto*)* — ^««t) # ffl » $ ft S ( * X y ^ 
S 1 6 0 ) o 
[ 0 0 8 4 ] 

-?lfftffVm) £ = w< — ?iz.£^X-5im-e3b 51 riLfc: $5 X .,, ^ — ^ (W » is J: U« => 
^'<-*ffl®)£:&SS£-t!r5:: t I: i o t , = > — * <£> #t f& ✓< !7 — # iA i: ft S> ft v> i o 

KIH»t5r "T ft ft < a - v y< — ^110 ^b©til^l7J^*©SpgiP c 

v lmS;lx5;HS/i^Bt, 1 1 0 Oig«ji(ES: Ki U t , m^&mzm Z> 

r i ds X- % 5 o 

[ 0 0 8 5 ] 

ft is , rwiiwiSoj: A^tftS*-? (^-*v?**i--— * fl[ S& fl BE 

H $ ft 5 3§ fc , *xy:rsi2 0K:*3V'»-c, cftt.ro^-^-coiS^p-cfil:^ 
-^^•7-Pmi UTtHfi-fttfJ:^. 
[ 0 0 8 6 ] 

* k , m^ft^Rip^jsftsa/j^^v^wtfiiiiJiwi-s. ±i©j: ?c =. ^ ^ - * #?. 

[ 0 0 8 7 ] 

£ ft U T , ^-*^^*u-*as!e]£ftfis£fT ft 5 ^-*ftf£&#lcj£; 

CTftiSft^-^ibfPSffvmtt, i^/eim ic^t < c t icft 3. it^ot, ia& 
tbf^B#©®^^<7>-^Sijap-e« % — ? i? x. % \s — ? x <d a ± s< u — * ffl Pfi -t ft »£ , u 
-****'>tir H:ft5©t\ #f- ffi ft f£ 8# i'la « © ffl » & f? ft 5 d *tt*£±*3J:i* 
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mm it, &T\*mw-t z x ? \zn*t>thz> 0 

[ 0 0 8 8 ] 
[ 0 0 8 9 ] 

b 6 =ir # u x , ®&wiftma>nj3'<? >xmn#Htitzti & t % mmmmi s b , * 

f *-^@4,<?- Pm ( < 0 ) ^SttltS (^7y?S 2 0 0 ) . fc *3 , ^ f 5/ ^ S 1 

2 0 k n & , i§ m -r 5 ^ - * (-e-^-^^u-*) ^itisffitsi^irtt, :jx 

[ 0 0 9 0 ] 

$ b IC , l5T-C?f->/S 1 1 Oi^llC, St (1) d ^ ^ v> x , n^-T^U-^? — 
^{HftPc^flEtH^ixS (^yy^S210). 
[ 0 0 9 1 ] 

<0)jo s fcLK='>'7 :J >-i^^-«7-^{k*Pc (<0) k , 3^/<-?A^l*fflilP c v 
1 m ( < 0 ) iC^yy^^WSSh, 5£ (2) ©«ttfcE*5l;fc3£ (3) & « ® L St 
( 4 ) # fflf fc. £ 5 frX 0 frft *J € $ *V 5 (^T^S 2 2 0 ) . 
[ 0 0 9 2 ] 
[S3] 

Pm^Pcvlm-Pc (liJW:Pm,Pcvlm,Pc<0) -(3) 



Pc^Pcvlm-Pm .(4) 

[ 0 0 9 3 ] 

( 4 ) * s i» $ ti 5 * ^ \z « , ^-^Kf^^^fr^^-erT, HI 3 \z jj* L fc J: 5 ic * - 

l^*-?H«EVm#t:Ug^5 (^xs/^S230) . 
[ 0 0 9 4 ] 

— 7? , S: (4) ri* £ £ ft l ■> # fc: ft x ^K^-^HIi/^-PmiS^y^-^A 

timtium.rn.vcv i m * e z_ x v> 5 a» k' 0 a> <d m a* & $ ft -5 (;*xs/:/s2 4o) . 

[ 0 0 9 5 ] 

4 i* , Pm<PcvlmCO®-^ N f *3 *> — * la] £ s< V — P m <D Jjfe 2* •fit # = > — $ 
A^tt^WBSttP c v 1 mCteMffiJ; 9 t * § V^i^l; li , * - ? it) fls & # {d 1> * fc * 

@ S £ ft 5 (^fyT'S 2 5 0 ) o 
[ 0 0 9 6 ] 

i7 — ®j ps $ ti t£ -c , ^ — * ti & m<p -t z z k it K * 

[ 0 0 9 7 ] 

— 75\ Pm>PcvlmCDi:#, 1" fc *3 *> ^fc — * HJ £ !7 — Pm(73i^^ffi^ =1 >^<— ^ 
^lff*EVmSrftl4Vm#4-e»T*-fr5i tliTt/iV^fcOro, Pcv lm-Pm 

ffSrl^-si-rSo 1"ftfc>*>, T5t (5) $r«|fc1-«SB8rt-C?. ^ - * ifj mffi © £ <t & ( » £E 
ft A V m ) # « $ ft 5 . 
[ 0 0 9 8 ] 
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Itf 4 ] 

1 fc C 1 

- j-(Vm + AVm) 2 -- Vm 2 I = Pcvlm - Pm - (5) 

[ 0 0 9 9 ] 

fc *S 5* ( 5 ) K *3 ft 5 & JB « , IH»jaS3:TW-e*-*ftfE«fffcVma»e>Vm+AV 
m^«ftS*5r yf/<!7-jSftiP cCffiSti. -t" fc *> , V m tt , 

I 0 1 0 0 ] 

* (5) ^ A Vml:oVNt)i< T SC (6) *S » P, tL 5 . 

[0101] 

im 5 ] 

AVm = -Vm + j_ Vm 2 + 2- T .(Pcvlm -Pm) ... (6 ) 

[0102] 

- ® ' l ; - *-?a#tjE»l£jt^ffiVmr tt> 5$ (6) l;$-^^Tf ftl A Vm 
Sr«»LftiJfeP»fiE*:«ppi*jx« (^^->^S 2 6 0) „ £ © J: 3 , * - * S ± 7 - 
Pmi ay^-^A^t^HPfilP c v 1 m t <D & fc S -5 V^ T II lift ^ {it <D P# T A £ M f£ 
1" 5 r t fc «fc 5 , = *A/jm;folWRBttP c v 1 mSrjgpL&^jSffl-T?^ — ^Wift^S. 
Vm!r^T$-f T, 'f-^ i?!^ l/-?MG 1 , MG 2 Oilia*ft*B5 r i 5, 
[0103] 

^©.tSfcLT, ^f^S 2 3 0, S250, S 2 6 0 ©V>f Jxi»C i o t*S §tl 
fcmfffg^ffiVin r fc X <5 T => W< — ^ © ^. y > ? M ffl ft $£?f £ tl , ^ — ■? Wl ft M 
mftfflfflZtiZ ( x y ^ s 2 7 0) „ 
[0104] 

L fc ri* o T , t-^iJi^U-^MGl, MG2©[§]£K)tEll#fcte N * — ^v 5 ^^^ — 
* M G 1 , M G 2 T' © m £. '< V ~ £ U BR -f 5 £ t fc < , = >• x >" If J7 - ^ <(k g & % i& I' 
A fc ± X , 3 V ^ - * l l 0^©A****s-tOflall8«P c v 1 mZm*_Z>Zkftt£\^ 

«t o fc m m x- % 5 . d © *g n , i i ocDjBt«*B±i,T, *>{si*'as: 

[0105] 

fc ft , rrollrojgiTIl, tt«MKJ:oT2fl<&£«imtt«#«B]iM#£fc5*fifc 

* - * m m m {mmnw^m^a it s * jc« a ) fc±^T, ^ 

- * © h /u * ( « * ) Sr«i»^iiB4«ja-e*jxff, x«t*»*©*fce>i"it»E«»>»*!i 

[0106] 

* fc tit* mm. fc x o r mm m m £ fc s * — * © m & » 4# fc m $ fc t , * © <a * © 
zwwsi- zmw.'-&w.iz.33\,^xn. m 5 3$ xxtm 6 fc * l fc ^- — ? x~ <d m % /< — *s «t m 

■f fc tf J: v^. 

[0107] 

ffiizhmmsfmx'&'Q, $ <b fc « , «B»>iw»$fc5* — *£»<Ri-3fce>i$>:5««.->* 
^^idtiiffl-rsc: t ft si m x fc 5 . 

[0108] 

^!3ra^$fcfc^iiS(O^ffifii-^T©^T?0tJ^T&oT^JRSWfctO-C«fcV''i:atx.C> 
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111 2 ] 

m 3 ] 
m 4 ] 



PCU2 0<D&fcttMf£m%7jii-®ffimX'hZ>„ 

& n z m?> 7 > * m m & -t z ? * — ? * — h -c & 5 , 



5. 

a © f$ ^ t£ m m ] 

0 10 9] 

Ei] r <d $§ m \z. & 

<0 *M \z «fc 

hi 5 ] jj n m & b# tc 

El 6 ] In] £ ft f£ p# tc 

* © tft w ] 

0 110] 

10 /< y J- ]) , l 
3 0 ft^tti^gjg, 

%tt , ioo /n-c y 

120 = ^7* V 

=i W< — 9/4 \s /< — 
S 1 ~ G S 8 <7* — h 

•y- y< u - m it m , p c 

- (**/E£) , Q 

- * m up at * , s P w 

h * ^ ffi , T r 

McM * — $ ftf^®j£ 
N) . 
[Hi] 



5 $IJ^1S« (ECU) , 17 =§-a-ferV1httl^;, 20 
35 T^ir^^^/W, 50L, 50R Wi 41 . 60L, 

y Kiit, i o i ~ i o 3 masEj^. 110 = v 
i3i, 132 >s<- ? * mW)Mm&) , 

frJ $P g(5 > 161, 1 6 1 # . 162, 1 6 2 # m i5fE ir 
r&J W ft s MG1, MG2 * — P C 
vim =>'-'<-^m*IMffitt(A^/ttl*),Pm * 
1 ~ Q 8 , Q 3 # ~ Q 8 # y ?• > y*t + , Scnv 

ml, Spwm2 -f ^ - * M ft ff ■§- , T ©J ffl A £9 % 
q B*h*^ v Vb A^JlJi, Vm * - * ft f£ « 
, Vmr «BE»>«, A V m * - * ft fE«-£E £ * 



PCU, 
6 0 R 

— 9 „ 
14 0 
ViK G 

— * !7 
=i >• y< 
T r e f 
s V m # 
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